Inner core anisotropy was proposed to explain faster propagation of inner core sensitive P waves (1) on paths parallel to the Earth's rotation axis than on equatorial paths (2) , as well as anomalous splitting of inner core-sensitive free oscillations (3) . A model of constant cylindrical anisotropy with the fast axis parallel to the Earth's rotation axis was proposed (4) (5) (6) (7) (8) (9) (10) . There has been disagreement on the strength of this anisotropy until recently (1, 4, 8, 9) , but consensus has now been reached on a strength of about 3 to 3.5%, in order to explain travel times of shallow and deep turning rays in the inner core (10) . The debate is now focused on the physical process responsible for this anisotropy. Two classes of mechanisms have been proposed: (i) fluid inclusions in an inner core close to the melting point of its constituents (11) , and (ii) preferential orientation of anisotropic crystals (12, 13) . Recent results that favor the latter interpretation include the following: (i) the expected variations in P wave velocity for hexagonal close packed (hcp) iron at inner core conditions match the average seismic travel time observations (13) ; (ii) recently documented existence of anisotropy in attenuation from differential PKP (BC-DF) measurements (14) indicates a correlation of fast velocities with high attenuation in the inner core, confirming earlier observations (5, 8, 15) and ruling out models based on fluid inclusions.
To determine whether it is convection (12, 16) or freezing governed by the magnetic field (17) that causes the crystal alignment, we must investigate its variations in three dimensions. Most studies have only considered one-dimensional models. Departures from such models have been limited to (i) a slight tilt (-10°to 150) of the axis of symmetry with respect to the Earth's rotation axis (6) (7) (8) and (ii) possible depth dependence of the transversely isotropic elastic tensor, result-ing in a middle zone of reduced anisotropy in the inner core (7) .
Although there is evidence for three-dimensional effects (6, 7), we cannot resolve them in detail because of (i) the large number of parameters necessary to describe the most general form of anisotropy; (ii) the inadequate illumination of the inner core by body waves, due to the limited distribution of sources and receivers at the Earth's surface; and (iii) the difficulty of estimating and eliminating the effect of mantle heterogeneity. As shown in studies of mode splitting (1, 18) , anomalous mode splitting is dominated by zonal terms (terms that do not depend on the longitude), which are comparatively weak in the mantle (19, 20) . This leads us to consider, as a first approximation, models of inner core anisotropy that are three-dimensional but axisymmetric with respect to the Earth's rotation axis (or the best fitting slightly tilted axis of symmetry), thus limiting the number of free parameters.
A formalism for the inversion of normal mode splitting data for inner core anisotropy-cast in terms of general, low-degree, axisymmetric models-has been previously applied to an existing data set of inner core-sensitive modes (2 1). The resulting model, based on data for only eight modes, featured significant depth dependence but failed to provide an adequate fit to subsequent mode measurements (22 (21) . The mode data are represented in terms of splitting function coefficients as defined in (25). The depth parameterization is quantified by v, which is the maximum power in r of the depth dependence (v = 0 to 4), whereas the spatial characteristics depend on n (n = 0, 2, or 4), which is related to the maximum degree of the spherical harmonics expansion. The value n = 0 Fig. IB) . These last models result in a variance reduction in the mode data set as good as with the mode data alone (Fig. lA) . In general, it is difficult to explain the observed splitting of mode 13S2 (21) . For model #5 (Table 2 and Fig. 3 ), the fit to this mode as well as to other modes with large C40 components is improved over radially symmetric models (27) . More generally, the nonradially symmetric models (#5a and #5b) allow a better fit to the C40 components ( Fig. 3) : the residual variance for C40 terms alone drops from 0.69 for model pendence of cylindrical anisotropy is allowed (#lab and #3ab), the predicted travel times cluster tightly along a single curve, whereas model #5b predicts a scatter of -2 s at angles from the equatorial plane larger than 600, as observed (Fig. 2, B and D) . Relaxing the constraint of radial symmetry results in an elongation, in the direction of the rotation axis, of the central zone of higher P wave velocities parallel to the rotation axis (Fig. 4) . These velocities are also strong near the surface in the equatorial regions but not as strong at mid-latitudes (29). This latter result is in agreement with observations of travel times and amplitudes of PKP(BC) and PKP(DF) by Souriau and Romanowicz (14) , which led them to infer that the angle [e] of ray paths with respect to the axis of rotation may not be the appropriate parameter to describe inner core anisotropy at higher latitudes. The variability between the models illustrates the range of possible solutions that we can obtain with the available data sets and parameterization. They have in common two zones of faster axis-parallel P wave velocities: the first one equatorial and shallow; the second, a zone concentrated around the axis of rotation with variable intensity as a function of depth, depending on the model. All models are characterized by reduced anisotropy between those two strong zones. We note that the data seem to favor a symmetry axis slightly tilted (-100) from the Earth's rotation axis (6) (7) (8) , but this is not the dominant effect in explaining the variance in the entire data set (Fig. 5) . The main effect in reducing the total variance (travel times and modes) is due to relaxing the radial symmetry and cylindrical anisotropy constraint. The models obtained with the best axis of symmetry do not differ significantly from those already presented.
The patterns found (Fig. 4) are not compatible with frozen-in anisotropy related to inner core growth, which should preserve radial symmetry. They are reminiscent of what one might expect to observe if largescale low-order convection were the dominant cause of anisotropy in the inner core (Fig. 4D) . This model is oversimplified and is only shown for qualitative comparison. Note, however, that the range of predicted velocities is in good agreement with that obtained by inversion. In a convecting inner core, anisotropic effects of crystal alignment are expected to dominate over lateral heterogeneity due to density anomalies (12, 17) .
Mode 1 convection (Fig. 4, D and E) is not necessarily the dominant mode of convection in the inner core. The longitudinal averaging inherent in our modeling, the limited parameterization, errors in the data due to unmodeled mantle effects, and possible lateral heterogeneity in the inner core prevent us from further characterization of these patterns. However, since anisotropy extends to the center of the inner core (10) , the likelihood of low-order convection is supported by numerical computations (17) , which indicate that high Rayleigh number chaotic solutions would tend to concentrate effects detectable by means of anisotropy at shallow depths in the inner core. A physical explanation for why a low-order convection pattern in the inner core should align with the Earth's rotation axis remains to be found (30).
COO, C20, and C40, as defined in equation 11 of (25), for 19 inner core-sensitive modes, measured using Bolivia and Kurile data only (23) , and corrected for rotation, ellipticity as well as mantle effects, using (20) . These coefficients are combined in a spherical harmonic expansion to define the splitting function, and represent integrated effects on the modes of structure from the Earth's center to the surface. Units are in %o of degenerate frequency of each mode. The modes considered are given in Table 2 . We compared corrections for mantle structure with the use of different mantle models and found that changing the model has no significant effects on our results. Uncertainties on mantle corrections for zonal terms are on the order of 0.1 %o. An S to P wave velocity conversion factor of 0.5 was used in the mantle correction computations. This choice has little effect on the inner core models obtained. (constant cylindrical anisotropy with axis parallel to the Earth's rotation axis, 5 parameters); #2: v = 2, n = 0; #3: v = 4, n = 0 (cylindrical anisotropy as before, with depth variation allowed in powers of r, up to r ; 10 and 15 parameters, respectively); #4, v = 4, n = 2; (35 parameters); #5, v = 4, n = 4 (both spatial and depth variations are allowed, and the anisotropy need not be cylindrical; the number of free parameters in this case is 44). 27. The determination of the splitting coefficients is a highly nonlinear process. For some inner core-sensitive modes (13S2 and 3S2 in particular), and with the current data set, the solution space exhibits several minima, with significantly different values of the C20 and C40 terms (for example, Megnin and Romanowicz, Eos Fall Suppl. 76, 46 (1995). We have verified that our solutions remain stable when we remove one or both of these modes. This is particularly important for 3S2, whose splitting dominates the mode data set (Fig. 3) 
